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Chapter 2 



Poiyiner Structure (Morphology) 
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13. The flexibility, which is related inversely to the orientation time (t J increases as 
die temperature increases and may be calculated from the Airhenius equadon: 

14. Fibers and stietched elastomers aie translucent because of the presence of spher- 
ulites consisting of organized crystallites or regions of crystallinity. 

15. Since single-lamellar crystals coosisdng of folded chains of symmetrical poly- 
mers can be prepared, it is now assumed that crystalline polymers may be represented by 
a switchboard model consisting of crystalline nod amorphous domains. 

16. Additional orientation of crystalline polymers occurs and physical properties are 
improved when films are biaxially oriented or when fibers are stretdied. 

17. The principal differences between elastomers, plastics, and fibers art the pres- 
ence and absence of stiffening groups in the chain, the size of the pendant groups on the 
chain, and the strength of the intermolecular forces. Elastomers are usually characterized 
by the absence of stiffening groups In the polyn>er backbone, the presence of biilky 
pendant groups, and the absence of strong intennoleculai forces. Iq contrast, fibera are 
characterized by the presence of stiffening groups in the polymer backbone and of inter- 
molecular hydrogen bonds and the absence of branching or irregularly spaced pendant 
groups* The structure and properties of plastics are between these two extremes. 

GLOSSARY 

amorphous: Noncrystalline polymer or noncrystalline areas in a polymer, 
anti form: lYans (t) or low-energy confoimer. 
aiamides: Aromatic nylons. 

Arrhenius equation: An equation showing the e;iponential effect of temperature on a 
process. 

atactic: A polymer in which there is a random arrangement of pendant groups on each side 
of the chain, as in atactic PP: 
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Avrami equation: An equation used to describe the crystallization rate. 



biaxially oriented film: A strong film prepared by stretching the film in two directions at 
right angles to each other. This strong film will shook to its original dimensions when 
heated. 

branched polymer A polymer having extensions of the polymer chain attached to the 
polymer backbone, such as LDFE. Polymers having pendant groups, such as the 
methyl groups in polypropylene, are not considered to be branched polymers. 

bulky groups: Large pendant groups on a polymer chain. 
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